SPECIFIC A TION 
TO ALL WHOM IT MAY CONCERN: 

Be it known that /, Kyle Broussard, a citizen of the United States of America and 
a resident of Loreauvllle, Louisiana, have invented a new and useful Marine Outboard 
Motor method and apparatus of which the following is a specification. 



APPI ICATIQN FOR PATFNT 



INVENTOR: Kyle Broussard 

INVENTION: A method and apparatus for Air Cooled Outboard Motor for Small 

Marine Craft 

SPFCIFICATION 

1 FIFl n OF THF INVPNTION 

This application claims priority to applicant's provisional application No. 60/41 1,701 
filed 09/17/2002. 

This invention relates generally to transom-mounted outboard motors for small marine 
watercraft and more particularly to air-cooled engines belt driven propeller shafts for 
shallow draft watercraft. 
?, GFNFRAL BACKGROUND 

Small marine craft operating primarily in shallow water are often referred to as mud 
boats. Such boats are usually shallow draft flat bottom boats powered by in-board air 
cooled engines with outboard drives adapted to pass through the hull or transom for 
coupling to the engine, as disclosed by U.S. patents 941,827, 3,752,111 and 
4,726796. 



In some cases small air cooled engines have been adapted for fixed attachment to a 
boat's transom for pivotal steering in the horizontal plane, with an extended drive shaft 
extending rearwardly to just below the water line at an angle of approximately 30 
degrees as illustrated by Foreman in U.S. patent 6;302;750. 

Other patents, such as Cater et al. in U.S. Des. 259,488 illustrate the use of an air 
cooled engine pivotally mountable to the boat's transom with the same elongated drive 
shaft extending to just below the waterline perhaps at a somewhat greater angle, 
depending on the height of the transom. In most cases the drives are designed not to 
extend below the bottom of the hull. 

Lais et al. have also used electric motors in combination with a belt drive to maneuver 
small craft such as that disclosed in U. S. patent 5,336,1 19 and 1,953,599. However, 
obviously such drives are not intended for high speed or for extended powering through 
vegetation in shallow water. 

The use of belt drive engines are well known within the art as being a most efficient 
means for driving a propeller shaft thereby reducing friction and improving mechanical 
advantage over right angle gear drives. Therefore, the use of a belt drive in combination 
with an air cooled engines as disclosed by Pignata in U.S. Patent 5,435763 seems to be 
an obvious choice. However, Pignata utilizes a unique internal propeller arrangement and 
with a through the transom coupling for an inboard air-cooled engine with pivotal kick-up 
capability or over the top of the transom arrangement. However, Pignata fails to fully 
disclose how either such arrangement may be steered effectively. While the Pignata 



apparatus may be useful in open water it is far from obvious that it could be adapted for 
use in shallow water marsh with heavy mud and vegetation. The internal propeller 
housing must be located below the boat hull for water to be drawn effectively through 
the internal propeller blades. Therefore, if the propeller housing is above the bottom of 
the boat's hull water flow would be blocked. Shallow draft boats are known to create a 
depression at speed for some distance directly behind the transom it is therefore essential 
that the propeller shaft extend below the boat hull or beyond the water depression to 
make sufficient contact with the water to provide thrust and prevent cavitations. 

Mud boats rely a great deal on propeller contact with the mud and the propeller's 
ability to cut the vegetation to help drive the boat. Hence the concept of having an 
elongated drive shaft extending at a shallow angle from above a boat's transom to just 
below the water surface has long been the excepted practice for mud boats. However, 
the use of a fixed inboard engine with a through transom coupling limits the apparatus to 
a particular boat and therefore may not be removed and mounted on another boat 
without extensive modifications. The use of a removable over the transom mounted air- 
cooled engine with extended drive shaft is awkward and often limited to a relatively low 
horsepower engines. There is obviously a need to provide a relatively high horsepower air 
cooled, efficient belt drive engine that mounts to small, flat bottom boats in much the 
same manner as water cooled outboard engines with a foot that does not extend below 
the bottom of the boat but extends a sufficient distance behind the boat to insure the 
proper angle of attack when the propeller is in contact with mud and vegetation. 
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SUMMARY OF THF INVFNTION 

A relatively high horsepower air cooled, efficient belt drive engine that mounts to the 
5 transom of small flat bottom boats in much the same manner as water cooled outboard 
engines with a lower foot that does not extend below the bottom of the boat but extends a 
sufficient distance behind the boat to insure the proper angle of attack when the propeller is 
in contact with mud and vegetation. This arrangement allows for a shorter turning radius 
than can be achieved by the prior art transom mounted mud motors. The engine mount 
10 includes tilt-up capability and pivotal horizontal steering. The propeller is capable of cutting 
through vegetation, provides propulsive thrust in mud and provides relatively fast boat speed 
even in deep water. 

BRIFF D F S r . RlPTION QF TH F DRAWINGS 

For a further understanding of the nature and objects of the present invention, reference 
13 should be made to the following detailed description taken in conjunction with the 
accompanying drawings, in which, like parts are given like reference numerals, and wherein: 
FIG. 1 is a rear isometric view of the preferred embodiment as attached to a small boat; 
FIG. 2 is a rear view of the preferred embodiment; 

FIG. 3 is a forward isometric view of the preferred embodiment as attached to a small boat; 
20 FIG. 4 is a side elevation view of the preferred embodiment with cowling cut-a-way showing 

engine; 
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FIG. 5 is a side elevation view of the preferred embodiment in the tilted position; 
FIG. 6 is a rear isometric view of the preferred embodiment with propeller exploded view; 
and 

FIG. 7 is a cross section view taken along sight lines 7-7 seen in Fig. 6 with cover removed. 
FIG. 8 is a partial cross section view of the boat drive system with reverse transfer case; 
FIG. 9 is a cross section view of the propeller shaft housing; 
FIG. 1 0 is a top view of the boat drive system; and 
FIG. 1 1 is side elevation of a prior art drive system. 

nFTAII FD DF^irBIPTinN OF THF PRFFFRBFn FMROniMFKIT 

As first seen in Fig. 1 the belt drive, air cooled outboard engine assembly 1 0 is mounted to 
a small flat bottom boat 1 2 in the conventional manner on the hull's center line as seen in 
Fig, 2. As may be seen in Fig. 3 the engine assembly 1 0 is steerable and throttle operated 
in much the same manner as a water-cooled outboard engine. The air-cooled engine 1 4 is 
vertically mounted with a horizontal shaft 1 6 seen in Fig. 7 and is structurally supported and 
enclosed in a cowling 1 8 having adequate ventilation louvers to allow for engine cooling as 
illustrated in Fig. 4. However, in some cases the cowling may be removed for greater cooling 
capability. The engine assembly 1 0 is pivotal in a kick-up position in the horizontal plane as 
well as the vertical plane in the typical outboard mounting arrangement as illustrated in Fig. 
5. The engine belt drive assembly 1 0 to which the air cooled engine is closely attached is 
enclosed in a water tight housing 22 seen in Fig. 6 and exposed in Fig. 7. The housing is 
fitted with a removable cover 24. The drive housing 22 is adjustable attached to the 



transom in a manner whereby the drive housing extends only to a point approximately flush 
with the keel or bottom of the boat as seen in Fig. 4. The drive housing 22 further houses 
the lower propeller shaft assembly 26, and includes the output propeller shaft 28, its timing 
belt type driven pulley 30 and shaft support bearings 48, shown in Fig. 9, a timing belt type 
drive pulley 32 and timing belt 34 as seen in Fig. 7. A propeller 36 seen in Fig. 6 designed 
generally used specifically for mud and marsh operation is fitted to the drive shaft 28 and 
secured thereto in the usual manner by key or pin, threaded nut 38 and retainers, 
in some cases it may be advantageous to equip the drive with a transmission 40 having a 
reverse gear transfer component adaptively connected and coupled as shown in Fig. 8, 
Looking now at Fig. 9 we see that the shaft housing assembly further includes a kick up 
rudder fin 42, with inner and outer shaft seals 44, 46 located at the head end of the 
housing behind a tapered roller thrust bearing 48. A similar tapered roller thrust bearing 50 
is located within the housing assembly 26 at the tail end of the shaft 28, secured by a shaft 
bearing retaining nut 52. The tail end of the shaft housing assembly 26 is also sealed with 
inner and outer seals 54,56. In some cases a sub-housing 58 is threadably secured to the 
shaft 28 and protrudes within the housing 26 to prevent intrusion of mud and debris. 
The water trough 60 seen in Fig. 8 directly behind the transom of a speeding boat varies 
with Its speed. Therefore, its is necessary to extend the length of the propeller shaft 28 and 
its housing assembly 26 a significant distance in excess of 1 8 inches from the belt drive 
housing 22 in accordance with the horsepower of the engine 1 4. In general the length of 
the shaft and housing can be kept relatively short with a medium horsepower rated engine. 



Therefore, the hull's turning arc 62 is by contrast far shorter as shown in Fig. 1 0 than can 
be achieved by the prior art drive arrangement 64 shown in Fig. 1 1 for the same size hull 
and horsepower rated engine. 

Because many varying and different embodiments may be made within the scope of the 
5 inventive concept herein taught, and because many modifications may be made in the 
embodiments herein detailed in accordance with the descriptive requirement of the law, it is 
to be understood that the details herein are to be interpreted as illustrative and not in any 
limiting sense. 
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